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THE QUESTION OF “ABNORMALITIES

By L. C. W. BoNaciNa
[27 Tanza Road, Hampstead, London, N. W. 3, England, April 14, 1925]

Having read with great interest Mr. Milham's article
on the *‘‘Cause of abnormalties” in the December
REviEw, and while fully appreciating the potency of the
various physical factors which he discusses in determining
meteorological variations, may I beg the courtesy of
your columns to raise a point of eriticism in regard to the
important matter of definition, that is to say, what we
understand, or ought to understand, by the term **abnor-
mality’’ as used in meteorology ?

It seems to me a grave philosophical error, likely to
blind us to the true nature of weather variations, to
regard any given, more-or-less-pronounced, deviation as
something, so to speak, detached from the less pronounced
deviations, and in special need of explanation, in view of
the fact which must be apparent to all meteorclogists on
reflection, namely, that the weather is always to some
extent, and in particular ways, ‘‘abnormal.”” The
weather in respect to its various elements is always either
above or below that datum line which we call the normal
or average, and most of the extreme swings of the pendu-
lum differ merely in intensity, not in the order or magni-
tude, from the next widest deviations from the average.

There can be no harm in calling any departure from the
average datum line an abnormality in a restricted, literal
sense, provided the practice does not obscure a recogni-
tion ofp the fact that the continual oscillations above and
below the average datum line are the ordinary normal
contingencies of climate, are, in other words, *‘normal
abnormalities.”” It is only if a departure from average
occurred of an order of magnitude completely isolated
from all other departures that the *‘abnormality’ would
be truly abnormal and worthy of special investigation.
Let me give an illustration from the climate of my own
country. During mild spells of weather in December or
January in England the temperature will commonly be
between 50° and 60° F. for several days together, and the
humid warmth is a very characteristic type—a normal
contingency to be expccted at intervals every winter.
Yet the type is commonly spoken of as '*abnormally
mild”’ because the temperature is so many degrees above
the average datum line for the season, and the danger of
the phrase lies in the almoest unavoidable implication that
such considerable departures from the mean or average
are really very rare instead of being in actual fact ordi-
nary experiences of climate. DBut if midwinter warnith
in England were ever to reach such an unheard-of degree
of intensity that the thermometer rose over a wide area
for a considerable time hetween 60° and 70° F. then we
should clearly be confronted with an abnormality in the
real sense of the term, pointing te some extrancous
influence upon climate.

The point that I would especially make is this: That if
extreme swings of the climatic pendulum, the *‘record”
events, merely differ in intensity and not in order of
magnitude, from other of the rarer swings of the pendu-
lum, they should not be thonght of as something out of
harmony with the ordinary run of weather. Precise
intensities of weather are in a certain sense ‘‘accidental.”
A storm, for example, of record violence is of little
moment from the purely meteorological point of view in
comparison with the type to which 1t helongs.

In regard to the year 1816, which forms the basis of
Mr. Milham's article, it becomes & question in what sense
this year was ‘‘abnormal” in America, whether the

difference from other cold summers was simply one of
intensity or one of actual type and order of magnitude.

Discussion.—The objection of Mr. Bonacina has to do
with the definition of the words **abnormal™ and * ab-
normalities’ as used in meteorology. When, for example,
is a month abnormal in temperature? When is a tem-
perature abnormality considered to exist?

According to the usual dictionary definition of ab-
normal, anything is considered abnormal when it departs
from normal. If this definition of abnormal is adopted
in meteorology then it follows of course every month is
abnormal (to take a single element as an example) in
temperature since every month departs from the average
datum line. Qur weather, then, consists of a ceaseless
succession of abnormalities. When the departures from
average are slight it is usually impossible to determine
their physieal causes and they also do not attract public
attention.

If a departure from average is large, continues for a
long time, and exists over a large area, it is sometimes
possible to determine its physical causes. It, of course,
attracts public attention. 1t would be desirable in some
ways to reserve the word “abnormal” for such depar-
tures. But this would necessitate the setting up of a
criterion in every case to determine how marked the
departure must be to be considered abnormal, and this is
practically impossible. It would also be artificial since
departures from normal in meteorology are never of a
different order of magnitude or produced by unusual
causes. The record-breaking departure from average
(the greatest abnormality) always differs but little from
the next largest departure, ete. or example, the summer
months of 1816 in the northeastern portion of the United
States were but slightly colder than certain summer
months during the following 20 vears. There was no
different order of magnitude and presumably there were
no different physical causes.— W. I. Milham.

The above communications scem to be in essential
agreement as to the impossibility of setting up universally
applicable criteria for determining when a departure from
t-lI:e average should bhe called “ abnormal.” Perhaps, then
to make the best of o bad situation, one may beg the ques-
tion by inserting an adjective before *‘abnormahty,”
such as unusual, or rare. This being done, we should be
in a position to establish for a particular region and in
the hight of recorded experience in that region, what
should be considered an unusual abnormality.

The occurrence of the very heavy rains on the desert
west coast of South America early in 1925 is a case in
point. Such rains have occurred in the past, and they will
doubtless occur in the future. There is no evidence to
show that they are due to anything more than an un-
usual intensification of causes which are in some degree
operative every year. It becomes a matter of indicating
whether or not such rains are, in view of meteorological
experience in that particular region, unusually abnormal.
That they are seems evident enough—but we haven’t set
up our criterion for the region.

There is essential agreement, also, on the view that,
within human experience down to the present, “de-
partures from normal in meteorology are never of a dif-
ferent order of magnitude or produced by unusual
causes.” This being the case, one sentence in Mr.
Bonacina's note, taken at its face value, leads to an impli-
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cation which he can hardly have had in mind: “It is
only if a departure from average occurred of an order of
magnitude completely isolated from all other departures
that the ‘abnormality’ would be truly abnormal end
worthy of special investigation.” [Italics mine.—B. M.
V.] There have been occasional references of late,
particularly in British meteorological publications, to
the great desirability of including the dissection of indi-
vidual depressions in our research into the structure
of cyclones—of going into what some one has called
micrometeorology. Few will disagrce with this view.
The consequences to meteorology would he serious
indeed, were it generally maintained that departures
from normal are unworthy of special investigation
because they never exceed a certain order of magnitude
and are never produced by unusual causes. It may be
suggested that those cyclones which have brought about
rare abnormalities are perhaps most worthy of special
investigation, for the reason that they are striking
examples of a type.—B. AL Tarncy.

THE LONDON FOG OF JANUARY I0-11,

[Abstracted from Meteorological Magazine, February, 1425, pp. 7-¢]

1925

The heavy fog on the above date followed a month
after the great fog of December, 1424, Mr. L. (. W.
Bonacina, having made a very thorough series of obser-
vations in various parts of London on the occasion of the
January fog, notes that two distinet types of ‘‘fog”
occurred simultaneously, though singly or together ac-
cording to locality. In the densely built-up strects of
central London ‘*the fog took the form of a dark, pungent,
unsaturated haze, leaving pavements and clothes per-
feetly dry and causing little hindrance to traffic, the visi-
bility being at least 50 yards.” DBut in all open spaces,
such as parks, squares, cte.. the fog took the “*form of
great rolling blankets, very wetting and impenetrable to
vision and completely paralyzing traffie.”

The point is emphasized that a clearer distinetion
ought to be made hetween those fogs which should be
regarded as smoke haze and the fog which is a combina-
tion of smoke haze and water droplets. 1t is the latter
type which makes the serivus trouble.  The inference is
drawn that if the smoke factor could be eliminated inner
London would experience far less fog than suburban
London and the more open country round about, where
radiation fog so readily results from nocturnal radiation.

Discussing Mr. Bonacina's note, Mr. F. J. W. Whipple
points out that the existence of the purcly smoke haze in
the densely built-up area may have heen the result of the
evaporation of water-fog particles on account of the
warmth of pavements, air from buildings, ete. Great
fogs attain a thickness of some 500 feet over London.
Radiation cooling at the upper surface of the fog is he-
lieved to be intense enough to set up & convectional eir-
culation between this upper surface and the ground and
consequently to result in the constant bringing down of
smoke particles, thus keeping the smoke haze black in
the streets.

[It would be of interest to have comparative observa-
tions on the nature of the fog at street level in central
London and on the highest buildings or towers in the
same locality at the same time. Such ohservations
might well show that above the smoke haze of the streets
distance from sources of warmth permits the existence
of the combination smoke haze and water {fog of the
same nature as that which is found at ground level in
the parks and squares.]—B. M. T
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MEASUREMENT OF UPPER-WIND VELOCITIES BY
OBSERVATIONS OF ARTIFICIAL CLOUDS

By C. D. STEWART

[Abstract accompanying B. M. O. Professional Notes, vol. 33, No. 38]

This paper %ives the theory and practical details of
the method of obtaining upper wind velocities from
observations of clouds in a mirror. The apparent path
of a cloud is traced on the surface of a Hill mirror, and
from the length of the trace on the mirror the wind
velocity at the height of the cloud is computed by simple
multiplication by the use of a table of factors given in
the text. The method was first used with shell bursts
during the war, but the paper describes how it has been
extended to include observations of clouds discharged
from airplanes. Tables are given to enable the pilot
to correct his height to the necessary degree for any
readings of his altimeter and thermometer. The method
is extremely simple in use.

WARM AND COLD WINTERS IN SIBERIA AND THEIR
IS)’FEE%}\%E‘NCE ON THE CONDITION OF THE QGULF

W. B. Schostakowitch, in Meteorologische Zeitschrift
for January, 1925, presents a résumé of his studies on
the above subject, including tables which recapitulate the
most important results and statements of his conclusions
as to the various relations between the Gulf stream and
Siberian winter temperatures. The work was based on
the records of 13 stations, and December, January, and
February were taken as the winter months.

In 16 out of 22 winters temperature departures had the
same sign throughout Siberia except along the borders.
In one winter plus and minus departures were variously
distributed; in two winters, eastern and western Siberia
showed opposite departures; in three winters, central
Siberia showed departures of the same sign throughout
the area but opposite to the departures in the west.

Thirty years of record at Irkutsk show the anomalies
of pressure and temperature to have had opposite signs
in 73 per cent of the cases. In the average, negative
pressure anomaly of 1 mm. coincided with a positive
temperature ancmaly of 0.98° C.; a positive pressure
departure of 1 mm. coincided with a negative tempera-
ture departure of 1.1° (. A correlation coefficient of
—0.646 with a probable error of —0.072 was found
for the pressure-temperature relation.

Underdevelopment of the Siberian anticyclone, rather
than displacement of it, is found to be characteristic of the
winters with plus temperature anbmaly, whereas in the
cold winters the whole of Asiatic Russia is overlaid by
abnormally high atmospheric pressure. The typical
warm-winter pressure distribution favors invasion of
central Siberia by cyclones from northwestern Europe,

1 The following comment, questioning the appropriateness of the name “Gulf Stream,”
especially os applied to the waters a:djacent to the northwest coast of Europe. is made
by Mr. J. N. Nielson, of the Meteorological Institute of Copenhagen, in a note on the
hydrography of the Dana Expedition (1921-22 in the Atlantic Ocean) printed in Nature
for April 11, 1425, pp. 528-530. MTr. Nielsen's observation is of particular intcrest because
it divides what is generally ealled in this country the North Atlantic drift intn two parts
with radieally different characteristics. *‘Tn the waters south of Newfoundland the
Florida current meets the Labrador current, giving rise to 1 mixed produet with some-
what lower temperatire and salinity than are found in the continuation of the Antille
rurrent, which runs an the right side of the Florida carrent and eonsists of water masses
which keep outside the islands of the Antilles, * * * :

“Th xee] product arising from the Labrador and Florida currents fills the consid-
erable arca of sea south of Ieelund, while the warm and salt water washing the coasts of
northwest Enrope is undouhtedly mainly derived from the Antille current. The term
*Cialf Stream”, generally employed in European parlance to denote the warm current
in the northeastern part of the Atlantic, must therefore be regarded as inappropriate,
since it ean only rightly apply to the current off the east enast of the United States, and
even this would be better designated by the older name of ** Florida current,” as the cur-
rent in question does not eriginate in the Gulf of Mexico, but comes from the equatorial
vegion, und covers only the shortest possible distance in the Gulf of Mexico.”




